Single-crystal X-ray study T = 295 K Mean '(C±C) = 0.005 A Ê R factor = 0.050 wR factor = 0.206 Data-to-parameter ratio = 12.5
The structure of the title compound, C 9 H 10 N 2 O 6 S, has been determined as part of an ongoing investigation into the preparation of N-allyl-substituted amino acids suitable for alkene cross-metathesis reactions in the generation of combinatorial libraries. The conformational structure is determined by intra-and intermolecular NÐHÁ Á ÁO and CÐ HÁ Á ÁO hydrogen-bonding interactions.
Comment
Nitrobenzenesulfonyl (NBS) groups are used in amine chemistry as both protecting and activating groups for subsequent chemistry at the N atom (Kan & Fukuyama, 2004) . As part of our ongoing investigations into the synthesis of Nallyl substituted amino acids as building blocks for dynamic combinatorial chemistry and subsequent biological screening (Bornaghi et al., 2004; Poulsen et al., 2003) , we reacted orthonitrobenzenesulfonyl chloride (oNBSCl) with -amino acid methyl ester hydrochlorides in the presence of base to give compounds of the type oNBS-Y-OMe (Y = amino acid). While many of these compounds can be isolated only as oils or noncrystalline solids, a small number yield crystals suitable for X-ray diffraction studies. In the present paper, we report the structure of the glycine methyl ester compound, oNBS-Gly-OMe, (I), which precipitates as well formed crystals in space group P2 1 /c with one discrete molecule in the asymmetric unit ( Fig. 1 ). The bond lengths and angles in (I) ( Table 1 ) are in accord with data for structures of related oNBS-protected amino acid compounds (Iacopino et al., 1999; Hammarstro È m et al., 2000; Giralde Â s et al., 2001) . The NO 2 group is rotated out of the plane of the benzene ring with an O1ÐN2ÐC2ÐC1 torsion angle of 43.1 (5) . For comparison, the corresponding angle in the parent glycine compound, oNBS-Gly-OH, is 31.7 (3) (Iacopino et al., 1999) . The S atom lies slightly out of the plane of the benzene ring [0.189 (1) A Ê ] while the S1ÐN1 bond is almost perpendicular to the benzene plane, with an N1ÐS1ÐC1ÐC2 torsion angle of 85.9 (3) . The glycine± methyl ester fragment [N1ÐC7ÐC8(±O5)ÐO6ÐC9] is planar and extends as a`tail' away from the oNBS group. The H atom on the N atom forms a weak NÐHÁ Á ÁO hydrogen bond with nitro atom O1, with an N1Á Á ÁO1 distance of 3.040 (5) A Ê (Table 2 ).
In the crystal structure, the molecules are disposed about crystallographic glide planes such that the nitrophenyl groups stack in parallel polymeric arrays along the c axis (Fig. 2) . The distance between the centroids of the adjacent benzene rings is 3.71 A Ê , indicative of %±% interactions. These columns are linked in a zigzag fashion along the b axis through CÐ HÁ Á ÁO(nitro) interactions. The amino acid ester tails extend in the direction of the a axis and link through extensive CÐ HÁ Á ÁO interactions between the methylene (C7) and methyl (C9) H atoms and the carbonyl (O5), ester (O6) and sulfonyl (O3 and O4) O atoms. A feature of the intermolecular bonding in this section of the structure is the formation of an R 2 2 (10) ring motif (Bernstein et al.,1995) through N1Ð H1Á Á ÁO3 i and C7ÐH7AÁ Á ÁO5 i hydrogen bonds [symmetry code: (i) x, 3 2 À y, 1 2 + z; Table 2 ].
Experimental
Compound (I) was prepared in accordance with literature procedures (Albanese et al., 2000; Falkiewicz et al., 2001) . Triethylamine (14 g, 0.138 mol) was added dropwise to a solution of glycine methyl ester hydrochloride (5 g, 0.040 mol) and 2-nitrobenzene sulfonyl chloride (9.7 g, 0.044 mol) in anhydrous dichloromethane (DCM, 200 ml Crystal data
Data collection
Rigaku AFC-7R diffractometer 3±2 scans Absorption correction: none 2280 measured re¯ections 2037 independent re¯ections 1621 re¯ections with I > 2'(I) R int = 0.035 max = 25.0 h = À11 3 23 k = 0 3 9 l = À8 3 8 3 standard re¯ections every 150 re¯ections intensity decay: 0.3% Table 1 Selected geometric parameters (A Ê , ). S1ÐO3
Refinement
1.432 (3) S1ÐO4
1.422 (3) S1ÐN1
1.601 (3) S1ÐC1
1.791 (3)  O1ÐN2 1.216 (5) Hydrogen-bond geometry (A Ê , ). H atoms attached to C atoms were constrained as riding atoms, with CÐH set to 0.95 A Ê . U iso (H) values were set to 1.2U eq of the parent atom. The amide H atom was located in a difference Fourier Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.26243 (4) 0.50077 (10) 
